Unique sequence specificity of topoisomerase II DNA cleavage stimulation and DNA binding mode of streptonigrin.
Streptonigrin stimulated unique intensity patterns of topoisomerase II-mediated DNA cleavage in agarose and sequencing gels with no similarity to those of doxorubicin, VM-26,4'(9-acridinylamino)-methanesulfon-m-anisidide, genistein, and mitoxantrone. Surprisingly, a statistical analysis of 60 sites stimulated by streptonigrin in SV40 and pBR322 DNAs showed that the drug required the dinucleotide 5'-TA-3' from 2- to 3-positions at the DNA cleavage site. Streptonigrin did not intercalate into the double helix; however, a positive value of the reduced linear dichroism indicated that indeed the drug interacted with the DNA. An angle of 45 degrees was found between the major drug and local DNA axes, suggesting a minor groove binding mode. Moreover, a DNA winding assay showed that streptonigrin may tighten the helical twist of DNA, similar to the known minor groove binder distamycin. Drug competition for receptor site binding was then evaluated by drug combination in the cleavage reaction. DNA cleavage intensity patterns were altered only with the streptonigrin/mitoxantrone combination, suggesting that the two compounds may compete for ternary complex formation. The results indicate that streptonigrin may bind to the DNA in a manner similar to that of minor groove binders and that its pharmacophore, possibly different from other topoisomerase II inhibitors, may be an important determinant of its unique sequence position specificity.